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FOREWORD 

This  report  describes  the  development  of  an  Extremely  Low  Frequency 
(ELF)  Bio-Effects  Library.  The  purpose  of  the  Library  is  to  provide  a 
means  for  identifying  the  scientific  and  engineering  literature  that  may 
be  helpful  for  periodically  evaluating  the  influence  of  the  U.S.  Navy's 
ELF  Conmuni cat ions  System  electromagnetic  fields  on  the  environment.  The 
Library  includes  citations  of  literature  that  have  appeared  since  the 
most  recent  evaluation  was  completed  (Biological  and  Human  Health  Effects 
of  Extremely  Low  Frequency  Electromagnetic  Fields;  American  Institute  of 
Biological  Sciences,  Arlington,  VA;  March  1985),  with  some  citations  pre¬ 
dating  1984  that  were  not  available  for  that  evaluation. 

This  work  was  funded  by  the  Space  and  Naval  Warfare  Systems  Command 
under  Contract  N00039-84-C-0070  with  I IT  Research  Institute. 
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M.  M.  Abromavage 
Task  Leader 
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R.  D.  Carlson 
Program  Manager 
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Electromagnetics  Department 
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1.  INTRODUCTION 

1.1  PURPOSE 

The  purpose  of  the  Extremely  Low  Frequency  (ELF)  Bio-Effects  Library 
is  to  provide  the  source  material  from  the  available  scientific  and  engi¬ 
neering  literature  that  may  be  useful  for  periodically  evaluating  the  in¬ 
fluence  of  the  U.S.  Navy's  ELF  Communications  System  electromagnetic 
fields  on  the  environment. 

1.2  SCOPE 

The  most  recent  evaluation  of  this  question  was  completed  for  the 
Department  of  the  Navy  in  March  1985  (Biological  and  Human  Health  Effects 
of  Extremely  Low  Frequency  Electromagnetic  Fields;  American  Institute  of 
Biological  Sciences,  Arlington,  VA).  That  evaluation  included  the  avail¬ 
able  literature  published  between  January  1977  and  about  August  1984.  The 
present  effort  includes  the  literature  published  and  available  since  then, 
and  some  literature  pre-dating  1984  that  was  not  available  in  sufficient 
time  to  be  included  in  the  March  1985  evaluation.  For  the  purposes  of 
this  work,  the  electromagnetic  field  frequency  range  was  specified  as 
300  Hz  or  less,  excluding  DC  electric  and  magnetic  fields.  Modulated 
and  unmodulated  electromagnetic  fields  are  included. 

1.3  SOURCES  OF  INFORMATION 

A  comnercial  search  service  (DIALOG  Information  Services,  Inc.)  was 
used  as  the  principal  source  of  information  about  literature  published 
and/or  listed  between  July  1984  and  July  1985.  This  source  was  augmented 
by  reviewing  appropriate  scientific  and  engineering  journals  published 
during  the  same  period.  Other  information  was  kindly  supplied  by  profes¬ 
sional  acquaintances. 
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2.  LIBRARY  DEVELOPMENT 

2.1  SUBJECT  CATEGORIES 

Six  subject  categories  were  initially  selected  to  identify  and 
compartmentalize  the  available  literature.  A  seventh  category  was 
subsequently  found  to  be  necessary  because  investigators/authors  some¬ 
times  do  not  describe  experimental  conditons  adequately.  The  following 
categories  were  used: 

ac  electric  fields 
ac  magnetic  fields 
atmospheric  fields 
geomagnetic  fields 
unconventional  electric  fields 
unconventional  magnetic  fields 
unspecified  fields 

The  first  two  categories  are  self-explanatory.  Atmospheric  fields 
refer  to  fields  produced  by  natural  sources  in  air  or  in  conductive  media 
such  as  soil.  They  may  be  electric  or  magnetic.  Unconventional  fields 
refer  to  sources  that  are  pulsed  on  and  off  at  rates  equivalent  to  a 
continuous-wave  frequency  of  300  Hz  or  less.  As  noted  above,  unspecified 
fields  refer  to  those  incompletely  described  by  investigators/authors. 
Multiple  categories  were  assigned  to  citations  where  appropriate. 

2.2  KEY  TERMS  -  RESEARCH  END  POINTS 

Each  citation  was  examined  sufficiently  to  assign  at  least  one  key 
term  to  describe  the  content  of  the  research.  The  key  terms  are  intended 
only  as  a  preliminary  guide  for  users  of  the  library,  and  the  terms  were 
selected  to  portray  the  questions  most  often  asked  about  the  environmental 
influence  of  the  ELF  Communications  System  and  its  electromagnetic  fields. 
Both  biology  and  engineering  key  terms  are  included.  The  list  of  88  key 
terms  is  provided  in  Table  1. 
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Citations  that  are  literature  reviews  or  research  assessments  encom¬ 
passing  a  broad  spectrum  of  interests  were  assigned  the  "all-inclusive" 
key  term.  Those  addressing  a  more  limited  interest  were  assigned  an 
appropriate  number  of  key  terms. 

2.3  KEY  TERMS  -  SPECIES 

The  species  used  by  or  otherwise  referred  to  by  investigators/authors 
are  included  in  each  citation.  As  with  electromagnetic  fields,  some  cita¬ 
tions  do  not  provide  adequate  species  identification.  In  such  cases  the 
"unspecified"  key  term  was  assigned  to  the  citation.  The  "all-inclusive" 
key  term  was  used  for  citations  of  literature  reviews  and  research  assess¬ 
ments  covering  a  wide  spectrum  of  species.  The  species  list  is  provided 
in  Table  2. 

2.4  LIST  OF  CITATIONS 

The  list  of  485  citations,  arranged  alphabetically  by  principal 
investigator/author,  follows. 
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Orientation 


TABLE  2 


LIST  OF  KEY  TERMS  -  SPECIES 


All-Inclusive 
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Cats 
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Small  Mammals 

Soil  Organisms 
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Fish 

Unspecified 

Grasses 

Wildlife 

Humans 
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